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ﻣﻲ  ﻲ   ﻣﺤﻴﻄ زﻳﺴﺖ آﻟﻮدﮔﻲ ﺑﺎ آرﺳﻨﻴﻚ ﺑﻪ دﻟﻴﻞ ﻣﺴﻤﻮﻳﺖ ﺣﺎد آن و ﺧﺎﺻﻴﺖ ﺳﺮﻃﺎن زاﻳﻲ ﻳﻚ ﺗﻬﺪﻳﺪ ﺑﺴﻴﺎر ﺟﺪي ﻣﻘﺪﻣﻪ:
رﻳﻪ و  ،ﻛﺒﺪ، ﻛﻠﻴﻪ ﺑﺮوز ﺳﺮﻃﺎن دررﺳﻨﻴﻚ ﻣﻲ ﺗﻮاﻧﺪ ﻣﻨﺠﺮ ﺑﻪ ﻣﺸﻜﻼت ﺣﺎد ﺳﻼﻣﺘﻲ از ﺟﻤﻠﻪ آﻣﻮاﺟﻪ ﺑﺎ آب ﻫﺎي ﺣﺎوي  ﺑﺎﺷﺪ.
ﻟﻮﻳﺖ در ﻣﻴﺎن اﻧﻮاع ﻣﻮاد ﺧﻄﺮﻧﺎك ﺳﻤﻲ وﺑﻨﺎﺑﺮاﻳﻦ آرﺳﻨﻴﻚ ﺗﻮﺳﻂ ﺳﺎزﻣﺎن ﺟﻬﺎﻧﻲ ﺑﻬﺪاﺷﺖ ﺑﻪ ﻋﻨﻮان ﻳﻚ ا . ﭘﻮﺳﺖ ﮔﺮدد
ﻣﻬﻢ زﻳﺴﺖ  ﺖﺑﺮاي ﺗﺼﻔﻴﻪ ي آب ﻫﺎي آﻟﻮده  ﺑﻪ آرﺳﻨﻴﻚ ،ﻳﻚ اوﻟﻮﻳ روﺷﻲ ﻣﻮﺛﺮ و ﻛﺎرآﻣﺪﻳﺎﻓﺘﻦ ﻦ ﺷﺪه اﺳﺖ. ﭘﺲ ﻴﺗﻌﻴ
از ﻣﻴﺎن روش ﻫﺎي ﻣﺨﺘﻠﻔﻲ ﻛﻪ ﺑﺮاي ﺣﺬف ﻓﻠﺰات ﺳﻨﮕﻴﻦ اﺳﺘﻔﺎده ﺷﺪه اﺳﺖ ﺟﺬب ﻳﻜﻲ از  ﻣﻲ ﺷﻮد. ﻣﺤﺴﻮبﻣﺤﻴﻄﻲ 
ي ﭘﺎﻳﺪار ﻣﺴﺎﺣﺖ ﺳﻄﺢ ﺑﺎﻻ، ﭼﺎرﭼﻮب ﻫﺎي ﻓﻠﺰ آﻟﻲ ﺑﻪ دﻟﻴﻞ وﻳﮋﮔﻲ ﻫﺎﻳﻲ از ﻗﺒﻴﻞ ﺗﺨﻠﺨﻞ ﻓﻮق اﻟﻌﺎده، ﺳﺖ. ﻣﻮﺛﺮﺗﺮﻳﻦ آﻧﻬﺎ
  ﺎﻳﻲ ﺗﻮﺟﻪ زﻳﺎدي را ﺑﻪ ﻋﻨﻮان ﺟﺎذب ﺑﻪ ﺧﻮد ﺟﻠﺐ ﻛﺮده اﻧﺪ. ﻴﻓﻴﺰﻳﻜﻲ و ﺷﻴﻤ
آزﻣﺎﻳﺸﮕﺎﻫﻲ ﻣﻲ ﺑﺎﺷﺪ ﻛﻪ درآن ﻛﺎراﻳﻲ ﺣﺬف آرﺳﻨﻴﻚ از ﻣﻨﺎﺑﻊ آﺑﻲ ﺗﻮﺳﻂ  -اﻳﻦ ﭘﮋوﻫﺶ ﻳﻚ ﻣﻄﺎﻟﻌﻪ ﺗﺠﺮﺑﻲ روش ﻛﺎر:
ﻣﺸﺨﺼﻪ ﻳﺎﺑﻲ  ٤RITFو   ٣MES،٢DRXﻣﻮرد ﺑﺮرﺳﻲ ﻗﺮار ﮔﺮﻓﺖ. ﺟﺎذب ﺗﻮﺳﻂ ﺗﻜﻨﻴﻚ ﻫﺎي   176-FIZﭼﺎرﭼﻮب ﻓﻠﺰ آﻟﻲ
و دوز ﺟﺎذب ﺑﺮ راﻧﺪﻣﺎن ﺣﺬف آرﺳﻨﻴﻚ  ﺎتﻏﻠﻈﺖ اوﻟﻴﻪ آرﺳﻨ ،Hpاﻳﻦ ﻣﻄﺎﻟﻌﻪ ﺗﺎﺛﻴﺮ ﻋﻮاﻣﻠﻲ ﺷﺎﻣﻞ دﻣﺎ، زﻣﺎن ﺗﻤﺎس، رﮔﺮدﻳﺪ. د
  و ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ﺣﺬف ﺑﺎ روش ﺳﻄﺢ ﭘﺎﺳﺦ ﺗﻌﻴﻴﻦ ﮔﺮدﻳﺪ. ﻣﻮرد ﻣﻄﺎﻟﻌﻪ ﻗﺮار ﮔﺮﻓﺖ
دوز ﺟﺎذب  درﺟﻪ ﺳﺎﻧﺘﻴﮕﺮاد، 74دﻣﺎ ﺑﺮاﺑﺮ ﺑﺎ  ، دﻗﻴﻘﻪ 55زﻣﺎن ﺑﺮاﺑﺮ  ،Hp=6 آرﺳﻨﺎت در ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ ﺑﺮاي ﺣﺬف  :ﻳﺎﻓﺘﻪ ﻫﺎ
 99/83 ﺑﻪ در ﺷﺮاﻳﻂ ﺑﻬﻴﻨﻪ راﻧﺪﻣﺎن ﺣﺬف آرﺳﻨﻴﻚﺣﺎﺻﻞ ﮔﺮدﻳﺪ. و  0/5 L/gmو ﻏﻠﻈﺖ اوﻟﻴﻪ ﺑﺮاﺑﺮ ﺑﺎ  0/85L/g ﺑﺮاﺑﺮ ﺑﺎ 
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 .ﺪﻴﺳر ﺪﺻردﻪﺒﺷ لﺪﻣ زا ﻲﻜﻴﺘﻨﻴﺳ تﺎﻌﻟﺎﻄﻣ و دراد ﺖﻘﺑﺎﻄﻣ ﺮﻳﻮﻤﮕﻧﻻ لﺪﻣ ﺎﺑ بﺬﺟ مﺮﺗوﺰﻳا ﻪﻛ داد نﺎﺸﻧ ﻲﺑﺮﺠﺗ يﺎﻫ هداد 
ﻲﻣ يوﺮﻴﭘ مود ﻪﺟرد .ﺪﻨﻛ  
ﻪﺠﻴﺘﻧ يﺮﻴﮔ : ﻲﻟآ ﺰﻠﻓ بﻮﭼرﺎﭼ ﻪﻛ داد نﺎﺸﻧ ﺶﻫوﮋﭘ ﻦﻳا زا ﻞﺻﺎﺣ يﺎﻫ ﻪﺘﻓﺎﻳZIF-67  ﻚﻴﻨﺳرآ فﺬﺣ ﺖﻬﺟ مزﻻ ﻲﻳارﺎﻛ
.ﺪﺷﺎﺑ ﻲﻣ اراد ار ﻲﺑآ يﺎﻫ ﻂﻴﺤﻣ زا 
: يﺪﻴﻠﻛ تﺎﻤﻠﻛ ﻲﺑآ لﻮﻠﺤﻣ- ﻨﺳرآ فﺬﺣتﺎ- رﺎﺘﺧﺎﺳﻮﻧﺎﻧ ﻲﻟآ ﺰﻠﻓ-ZIF-67- ﺦﺳﺎﭘ ﺢﻄﺳ شور5  
Abstract 
Introduction: 
Arsenic contamination is a very serious environmental threat due to its acute toxicity and 
carcinogenicity. Exposure to arsenic-containing water can lead to serious health problems such 
as liver, lung, kidney, and skin cancers. Therefore, arsenic has been identified by the World 
Health Organization as a priority among all types of toxic hazardous substances. So, achieve a 
technique for the treatment of arsenic contaminated water is an important environmental priority. 
Among the various methods that have been used to remove heavy metals, absorption one of most 
effective. Recently, metal organic frameworks due to properties such as super porosity, high 
surface area, physical and chemical stability have attracted much attention as adsorbents for the 
removal of heavy metals. 
Method: 
                                                 
5 Response surface methodology 
This research is an experimental-laboratory study on the efficiency of arsenic removal from 
Aqueous solution by ZIF-67 metal organic framework. The adsorbent was characterized by 
XRD, ESM and FTIR techniques. The influence of factors such as temperature(25-65°C), 
contact time (5-85 min), pH (2-10), initial arsenic concentration (2-10 mg/L) and adsorbent dose 
(0.1-0.9 g/L) on arsenic removal efficiency was investigated and the optimal removal conditions 
were determined by response surface methodology (RSM). 
Results: 
Optimal conditions for arsenic removal were obtained at: pH = 6, time 55 min, temperature 47 
°C, adsorbent dose equal to 0.58 g/L and initial concentration of 5 mg/L. Under optimum 
conditions, the removal efficiency of arsenic was achieved 99.38 %. Experimental data showed 
that the adsorption isotherm corresponds to the Langmuir model (R2 =0.99). Kinetic studies were 
fitted to pseudo-second-order model (R2 =1). 
Conclusion: 
The results of this study showed that ZIF-67 metal organic framework is efficient for removal of 
arsenic from Aqueous solution. 
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